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© Method for the treatment of wool. 

© A method for the treatment of wool so as to impart shrink 
resistance comprising the steps of :- 

I) subjecting the wool to an oxidative pretreatment, and 
ii) subsequently treating the wool with a) an amino 
functional polymer which itself confers a degree of shrink 
resistance and b) a silicone polymer capable of reacting 
with the reactive groupings of the amino functional 
polymer, so as to cause the polymers a) and b) to be 
applied to the wool fibres. 
The wool thus treated also has good rub fastness when dyed 
and a soft handle. 
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Description 

METHOD FOR THE TREATMENT OF WOOL 

This invention relates to a method for the treatment of wool so as to impart shrink resistance. The wool thus 
treated aiso has good rub fastness when dyed and a soft handle, thereby avoiding the necessity of using an 
5 additional softening agent 

Many ways of rendering wool shrink resistant are known. Typically, these involve subjecting the wool to an 
oxidative treatment, either alone or followed by a polymer treatment. The latter type of two-step treatment has 
become very popular and is now the major process used throughout the world. 
Various two-step shrink-proofing processes In which wool is treated first with an oxidative chlorinating 
10 agent and subsequently with a pre-formed synthetic polymer have been developed. A wide variety of polymers 
can be used in aqueous solution or dispersion, Including polyamide-epichlorohydrin resins and polyacrylates. 
A review of work in this field by J.Lewis appears in Wool Science Review, May 1 978, pages 23-42. British Patent 
Nos. 1 ,074,731 and 1 ,340,859 and U.S. Patent Nos. 2,926,1 54 and 2,961 ,347 describe two-step shrink-proofing 
processes' and resins or polymers suitable for use therein. These polymers are typically reactive polyamides. 
15 The polyamides can be derived from a polyalkylene polyamine and a dicarboxylic acid, e.g. diethylenetriamine 
and adipic acid, and are prepared by reaction with epichlorohydrin. 

British Patent No. 1,411,082 relates to a process for shrink-proofing wool which comprises an oxidative 
pretreatment followed by the application of an aqueous composition comprising a minor proportion of a 
water-soluble cationic resin and a major proportion of dispersed particles of an acrylic copolymer capable of 
20 reaction with the cationic resin. There is no suggestion to use a silicone polymer in the process. Softening 
agents containing silicone polymers are known and these have been used with cotton and also with wool. 
However, they are only applied after the dyeing operation. 

These conventional two-step processes confer good levels of shrink resistance but, despite achieving 
considerable commercial success, they do have significant disadvantages. It will be appreciated that the 
25 polymer is added to the oxidised wool to supplement the shrink resistance imparted by the oxidative pretreat, 
which may thus not be as severe as would be needed rf this were the only treatment used to achieve the shrink 
resistance The application of polymers, however, usually results in wool which has an undesirably harsh 
handle To overcome this problem a softening agent is customarily employed during subsequent processing 
of the wool. Further, if the wool which has been treated with polymer is then dyed, the resulting rub fastness is 
30 generally inferior. This Is particularly evident with certain dyestuffs commonly used in the wool Industry. In 
general, it is found that the softening agents which are used to improve the handle of the wool will either 
exacerbate the poor rub fastness or are removed during the dyeing operation. 

In addition to the rub fastness problems, polymer treated wool tops may become hard and matted on dyeing 
due to a delayed curing of the polymer system which has been applied. In order to avoid this, the tops have to 
35 be dried at temperatures above those necessary merely to remove moisture. This results in an excessive use 
of energy and a greater risk of yellowing during drying. European Patent Application No. 0129322 A provides a 
solution to the drying temperature problem by presenting a polymer system which crosslinks at very much 
lower temperatures. However, this polymer still requires the use of a softener in order to achieve the most 
acceptable handle. 

40 The present invention seeks to provide a method for the treatment of wool which not only confers good 
levels of shrink resistance, but also gives excellent dye fastness properties and a soft handle even without the 

use of additional softening agents. 

According to the present invention there is provided a method for the treatment of wool so as to impart 
shrink resistance comprising the steps of :- 
45 i) subjecting the wool to an oxidative pretreatment, and 

ii) subsequently treating the wool with a) an amino functional polymer which itself confers a degree of 
shrink resistance and b) a silicone polymer capable of reacting with the reactive groupings of the ammo 
functional polymer, so as to cause the polymers a) and b) to be applied to the wool fibres. 
The amino functional polymer and the silicone polymer may be applied to the wool together (co-application) 
50 or the silicone polymer may be applied after the amino functional polymer (post-application). If desired, the 
polymers may be applied to the wool in a combination of co-application and post-ap plication techniques. 

As previously mentioned, the oxidative pretreatment is a conventional procedure and a number of suitable 
treatments are well known. For example, the wool could be treated with permonosulphunc acid More 
preferably, however, a chlorinating oxidative pretreatment is employed and this might typically involve the use 
55 of chlorine gas. Chlorinating agents such as hypochlorite or sodium dichloroisocyanurate may also be 
employed, (optionally together with potassium permanganate or permonosulphate), typically at levels or 
0 25-2 00/o active chlorine by weight on the weight of the dry wool (o.w.w.), most preferably 0.5-1 .2%. The 
optimum level of chlorine employed is generally dependent upon the level of polymer used in the next stage of 
the process. The pretreatment will, by itself, produce a small degree of shrink-resistance in the wool. 
60 The wool is subjected to antichiorination treatment with sulphite and rinsed and is then ready for the 
polymer application stage. 

Turning now to the polymer treatment which characterises the method of this invention, this compnses two 
components. The first is an amino functional polymer which by itself is capable of conferring a degree of shnnk 
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resistance to the wool This polymer contains reactive groupings such that it can be applied to the wool and 

2!SMm!ZiEl* resist agent perhaps, for example, because of a lack of sufficient mechanical 
strenath to withstand the operations necessary to convert wool top into yarn. ro ^ t u, a 
The second polymer component is a silicone polymer which Is capable of reacting with he reactive 
^SiSSZSSJLi polymer component. The silicone polymer should ^^""^ 
onto the wool fibre under the conditions of application herein described or be capable of being made to 

EHSSS? ITS St* - 

^^SS55S?SS- «* - — — <-— ? r;il„°s 

Dolvfunctional acids with polyamines containing three or more amino groups; condensation polymers 
produced by reacting dicyandiamide and polyamines containing three or more ajjno fl roups; 
oolvethylene imine; addition polymers, such as may be prepared from ethylene oxide, acrylic add and Its 
oeSves o acryio nitrite, intowhich amino functional groups have been introduced by subsequent 
reason or by copolymerisation of a suitable comonomer already bearing an amino funct.onal group, wth 
m di or ooLnctional reactive species such as: epichlorohydrin; di or polyepoxy. compounds such as 
vSS&'TEto po.yhalogen P ated hydrocarbons; 

nreoolvmers Suitable polymers of the latter type are descnbed In British Patent No. 1 ,21 3.745. 
wSKSpSymeS JtJL» be appfied to the woo. as aqueous solutions, it te to be «M*HM 
aqueous dispersions of polymers may also be used provided that they are capable of forming a surtable 

°°fitt Sco^fSers for use in the method of this invention are those bearing groups capable of 

nroceS i an! ^Sch are also enable of being exhausted onto wool fibres under these condrt.ons or upon 
S727rtwE aids. S. silicone polymers will normally be aqueous dispersions 
occlionally microemulsions, stabilised by suitable surfactant systems which confe a «rtatojytoj» 
drodets in some cases. Nonionic, cationic and anionic systems may be employed as long as the ionicfty of the 
SUSSSSteSiL the emulsion does not interfere with the exhaustion of the silicone onto fibre and 

the subsequent reaction between the two polymer films. . . 

SuSe silicone polymers include those bearing amino, thiol or epoxy functional groups. Examples of such 
polymers are as follows :- 

i) Amino functional silicone polymers - 

Ucarsil Magnasoft, Magnasoft Microemulsion TP 202 (Union Carbide). 
VP 1019, VP 1441 E, VP 1460E, VP 1657E (Wacker Chemicals). 

Crosil R (Crossfield Textile Chemicals). ^ 

Ultratex TC 661 , Ultratex ESU (Ciba Geigy) . 

ii) Thiol functional silicone polymers - 

Tegosevin 503/9 (Goldschmidt) . ^ 

SLM 42 235/3, SLM 42 235/4 (WackSr Chemicals). 

iii) Epoxy functional silicone polymers - 

Ucarsil TE-24, Ucarsil SFT (Union Carbide). so 
The use of the silicone polymer VP 1445E is particularly preferred „^^ nei suchas before 

lh! native oretreatment of the wool may be performed at various stages in its processing, such as before 
orl^£S^ weaving or printing operations. The polymer treatment may either be carried out 

p^ymers before or after dyeing in top form, or may be spun into yarn and reated during he ^dyeing 

batts KlSEffZS 'atter case, drying of the woo. should not be f^^^SSSl 

^&XS^ZS^ the two polymer system of the present ■*^ < 5" , £"& 
Conventional antistatic agents to the film surface on the wool fibres in such a way that. wh.l « Jjr 
beneS properties, the usual adverse effects that these agents have on rub fastness are substantially 65 
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aimi H«i The two oolvmers may also be formulated together for application purposes if practicable, 
nomallv ^Dresent in the major amount. Where the amino functional polymer .s self-crossllnking. reactive 

the amino functional polymer. Occasionally, the silicone polymer component My**?* 5 ™}"™' ™f° r 
loS IT the siLneUn is used in an amount substantial.y greater than that wh.c 
S the amino functional polymer component, however, this can have a deletenous effect and result in poor 

mb Th?totaf amount of polymer solids applied to the wool fibre in the method of this invention is generally from 
0 0050/0 to 100/o by weight of the wool fibre, most preferably from 0.050/o to 2.00/o. 
Follow ng The polymer treatment, the wool Is dried and may then be further processed in the usud manner 
It harSrorisingW been found that treatment of wool with an amino functional polymer and a silicone 
polymer sSquent to an oxidative pretreatment, produces a degree of shrink resistance which Is ; superior to 
fSSStoSS^SSLon of either polymer alone. However, the method of this invention produces other 
Santajes too It has feen found that, using the method, a very high degree of rub fastness can be achteved 
wSven f!I i most difficult dyestuffs. Further, a greatly enhanced handle of the wool ,s produced. The fibres 
arl softer ^ KStaL hM been found to be permanent, surviving all subsequent dyeing operates. 
There is thus no need to use an additional softening agent. ■ . j„« na j 

Astifl ftlrther advantage of the present method is that the use of the components as hereinbefore defined 
11 IThinh ZZd i cure at relatively high moisture content. The soft handle and rub fastness shown by 
woo. wSch I SS?^«d is believed to be largely derived from .the silicone pojjjer 
™nnTnt It has been found for example, that in the case of amino amide polymers of the type descnbed in 
u s P^ent L lS^lS a fim produced by applying 20/o on weight of wool of the polymer is rendered 
^SX ^^ ^X^ of 0.125WO on weight of woo. (o.w.w.) of an amino functional silicone 

p 1Sh^ 

The wool is ; no dyed until after the two components of the polymer treatment have been applied and this is an 
^m^ 

purJose^uSton aSd are in no way intended to be limiting. A.I parts and percentages are by weight. 

^^^SW^ woo. top were obtained —ally or prepared on commercial 

45 X^mo^toonxo th'e wool top and subsequently passing , ^ug | an antichtor Mh 
containing sodium sulphite, according to the general procedure disclosed in Bntish Paten No. 1 .073 441 

^PaddinG a solution containing 1.50/0 o.w.w. active chlorine from sodium hypochlorite and IS* 
J5, pSumpeSganate on?o the wool top and subsequently passing , througf .an *J*'or b*h 
containing acidified sodium bisulphite, according to the general procedure disclosed in British Patent 

50 N % 2 )*°P^sing the wool top through a machine containing 1.50/o o.w.w. chlorine gas in aqueous solution 
followadTSS through an'antichlor bath containing sodium sulphite, according to the general 

Th^amSs JE^^SE mS*^ count yarn and knitted into swatches with a cover 
55 t£ 7&£!Z^p£X* swatches were then scoured in aqueous non-ionic detergent and nnsed 
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thoroughly. 



^SS^ ^ed^woolya.s^^yOs^^^.p 

60 and knitted to cover factor 1.29 direct tex. 

The following oxidative treatments were applied to the swatches: 

(A) Disodium dichloroisocyanurate 3.50/o o.w.w. at liquor ratio 30:1 and P H3.5 using formic acio 
followed by an antichlor bath containing 6.250/0 o.w.w. sodium sulphite 

(B) Potasaium permonosulphate 4.50/o o.w.w. at liquor ratio 30:1 and pH4.0 using formic acid followed 
65 by a neutralising bath containing 5.00/o sodium sulphite. 
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The treated swatches were then rinsed thoroughly. 
Example 3: Preparation and S election of Polymers 

Poivm er3A -A partially crosslinked po.yaminoamide polymer was prepared according to the follo^ng 



three-stage synthesis: 



j) Reaction of a dicp rhoxvllc acid with a polyalkylene jggg™ , Wed ^ a stlrrer 

maintained at 50-90° C by external cooling. ,^ e ^^' ^Vhouf heaS to 120-130° C by means of an 
columnwhlchlsiolnedtoadescendlngcooler.^ereatter k^'JfftJS^ 6 hours to an Internal 
oil bath under an atmosphere of nitrogen Is eff ertKT ,2^^ th« condan8«tion to 
temperature of 170-175°C The v»ter used to ^^TdtKewSS te ertrained in this way by the 
thus distilled off through the column but less than M kg of ^^etna ^ ^ dej . cendlng 

5Wo of solid substance. 

steel provided with a stirrer and 100 kg of a36.5 » TCJoi. oidimeii^tarrrrrorriumclilorldeolpHvaHi.4-7 
iSo^S are run ta'aumoW, **, ""S^rS.S: 



oh or oh or OS 



to 



75 



20 



25 



30 



40 



m Reaction of t h e products from gtggsQan^ bifunctional agent solution 
SSefS 

^/product was" then reacted with 0.5 equivalents of hydrochloric acid and 0.5 equivalents of 

epichlorohydrin in the following manner: hydrochloric acid (30% 

solids was 25<Vo. 

PojvmerSB-Apartially crosslinked polyaminoamidepolymerwas prepared according to steps i).ii) and iii) of 

ft K re ct f , r 2^d with 05 events c f ^~ ^ " 

875 kg of the polymer (26* solids) are placed in_ » ^'V^- C ^ fl ^ co,^ ^uohout 
thoroughly mixed with stirring. The soluUon id the mixture stirred at 
the reaction. 37.6 kg of epichlorohydrin are then added to fte jWJ^g the tempe rature does not 
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10 



15 



0.1 (as measured in a 5 o/o solids solution). Resultant polymer solids was 250/o. 
Po^C-Apoiyamlnoamidepo^ 
S X°r^ 

then for 1.5 hours at 75«C. Resultant polymer solids was 25<>/o. 

^^S^cSmSro.a.V avaiiabie polyaminoamide polymer (prepared from dielhyiene triamine and 
adSo acW? reacted with eplohlorohydrin. Polymer solids content .s 12.50/o. 

«f E isVc^merciaJly available P o W dimethy.si.oxane)a. W dio. emulsion which is sold by WacKer 
Chemicals. Polymer solids contents is 500/o. 

to Potynwrs 3A and 3Q- 

General Preparati o n Procedure for Polymer Application to ds 

minutes the temperature was raised to ^ jn^™ 

completely onto the swatches. (Tested for < ^^^Xeulctant sold by Lankro Chemicals. A turbid 
then hydroextracted and tumble dried. 

4B: Ap p.icat.on of Fotyr - 3A jn conjunction ^P^^ 1 ;^;''^! 0 :!,, , (in the same vessel) 
' so/o of Polymer 3A and 0. 5 o/o of Po ymer 3Q ^SnS^SSs After a fjnher 5 minutes the 

r e r P errfwa: e ^^ 

Swatches were then hydroextracted and tumble dned. 
4gj ****** of Polymer 3A foliowed i br g^gggggg, poVmer the bath liquor was 

hydroextracted and tumble dried. 

,n.^„^ n n 0 fPo.vmer3Aincon^^ 
55 co-application and post application) QnnlloH a * in section 4B However after exhausting the 
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^^^^S^S&^Ser exhaust the pofrmer the bath ly .as 
H.^rd!d SfreTh^h S S at P H7.0. 0.5% Alcamine CA New, pre-diluted with water, was dnp fed over 5 

had exhausted onto the swatches. The swatches were then hydroextracted and tumble dned. 

^ofswSefJp repared according to the procedures outilned in Examples 1 and 2 above then 

treSd a Stc the procedure outlined in Examples 4A and 4B above except 

Pohmrar 3G was varied as shown below. One pair of untreated swatches was retained as 

^ «f otrhTair of swatches was then dyed using a mixture of Lanasol Red 2G (3% oww) and Lanasol Red 
G S^^^SSl acetate and using Albegal B as levelling agent. Dyed I switches 
were e2ed for rub fastness according to BS 1006 (1978) X12 with the following results (5=best. 1 
=* worst). 



Pretreat 
according to 
Example 


Pretreat only 


Prepared as 
Example 4A 


Prepared as E 
amount c 

0.25 


xample4B usinj 
)f Polymer 3G I 

0.5 


j the following 
o/o oww) 

1.0 


Prepared as 
Example 4E 


1A 

1C (1) 
1C (2) 
2A 
2B 


4 

4-5 
3 
4 

3-4 


3 
3 
3 
4 
2-3 


3 

3- 4 
3 

4- 5 
2-3 


3- 4 

'A 
3 

4- 5 
2-3 


4-5 
4 

3 

3 


4 
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25 



^P^S^^dyed and ecru were prepared according to the generai procedure described in 
Ex25e 5 Sept ZTJ^er application procedures outlined in Exampies 4A and 4C above were used. 
Wet rub fastness results were as follows: 



Pretreat 
according to 
Example 


Pretreat only 


Prepared as 
Example 4A 


Prepared as B 
amount o 

0.25 


cample 4C usinc 
f Polymer 3G I 

0.5 


I the following 
o/o oww) 

1.0 


Prepared as 
example 4E 


1A 
1B 

1C (1) 
1C (2) 
2A 
2B 


4 
4 

4-5 
3 
4 

3-4 


3 
2-3 
3 
3 
4 
2-3 


3- 4 
4 
4 
4 

4- 5 
3 


3- 4 
3 

4- 5 
4-5 
4-5 
3-4 


4 

4-5 
4 

4 


2-3 
4 



30 



35 



40 



45 



Example 5 except that the polymer application procedures outl.ned in Examples 4A and 4D aoove were 
Wet rub fastness results were as follows: 



Pretreat according 
to Example 


Pretreat only 


Prepared as 
Example 4A 


Prepared as Examp 
following amount of F 


e 4D but using the 
>olymer3G (o/ooww) 








Co applied 0.25 
Post applied 0.25 


Co applied 0.5 Post 
applied 0.5 


1B 
2A 


4 
4 


2-3 
4 


3 
4 


3-4 
4 



50 
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and 7 except that the pretreat described In Example 1C was used throughout and various different shrink 
rSsV^lrdescrib^.n Example 3 were used in place of the polymer of xample 3C. 
Wet rub fastness results obtained were as follows: 



15 



20 



Treatment as 


Amount of Polymer 


Polymer as Example 




Example 




3A 


3B 


3E 


Pretreat only 




3 


3 


3 




3 




2-3 


4A 
4B 


0.5 


3 

4-5 


4-5 
3-4 


- 
4 




1.0 








4C 


0.25 
0.5 


3 
4-5 


4-5 
4-5 


4 




1.0 








4D 


Co-applied 0.25 + 


4-fr 


4 




Post applied 0.25 
Co-applied 0.5 + 
Post applied 0.5 




4-5 




4E 




2-3 


4 
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40 



45 



50 



55 



Wet rub fastness results were as follows: 



Treatment 


Amount of 


Dyestuff 


as 


Polymer 






Example 


3G0/0 








oww 










Acidoi 


Azurol 






Olive 


Blue 


Pretreat 




4-5 


3 


4A 




4-5 


3 


4B 


0.25 


5 


3-4 


0.5 


4-5 


3-4 




1.0 


5 


4 


4C 


0.25 


4-5 


4-5 


0.5 


5 


4-5 




1.0 


5 


5 



Example 10: Handle Assessment evaluated for handle as follows: various assessors 

obtained are shown below (1 = best, 9 = worst). 
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Treatment 
as 


Amount 
of 






Pretreat as Example 








Examples 


Polymer 
3G (o/o 
oww) 


1A 


1B 


2/ 




2B 


5 


Pretreat 

4A 

4B 

4C 

4D 


0.5 
0.25 

0.5 
0.25 


ecru 

7 
8 
6 
5 
4 
1 = 
1« 


dyed 

3 
8 
7 
6 
5 
2 
1 


ecru 

7~ 
9 
7= 
3- 
1 

3« 
3= 


dyed 

8 
9 
7 
5 
1 
2 
4 


ecru 

A — 
*+ *™ 

8 

7 
6 
4= 
1 = 
3 


dyed 

5 
9 
6 
7 
4 
3 
2 


dyed 

2 
6- 
8 
6« 
4 
1 
3 


/0 
75 




co-ap- 
plied + 
0.25 post 
applied 
0.5 


1- 


4 


; 2 


3 


1 = 


1 


5 


20 


4E 


co-ap- 
plied + 
0.5 post 

applied 






6 


6 




8 




25 



,n a similar manner, the swatches prepared according to Exampie 8 were evaiuated for handie with the 
following results. 

Pretreat as Example 



Treatment as 
Examples 



4A 
4B 

4C 

4D 



Amount of 
Polymer 3G (% 
oww) 



4E 



0.25 
0.5 

0.25 
0.5 

Co-applied 0.25 
+ post applied 
055 

Co-applied 0.5 
+ post applied 
0.5 



3A 



ecru 



8 

7 
3- 
3= 
6 
1 



dyed 



3B 



ecru 



8 
7 

4- 
1 
6 

4« 



dyed 



6- 



30 



35 



40 



45 



50 



Example 1 1 : Equation of Shrink Resistance trt r Vflmn | PS 5 6 and 7 on pretreated 

A™ measure ot shrink resistance dyed swa tches treate ^^^^^^tLrwM 
swatches prepared as In example ^r^^SStn^toB^^m^^^ 

indicate shrinkage, positive results indicate extension). 
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40 
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Pretreat 

4A 

4B 



4C 



0.25 

0.5 

1.0 

0.25 

0.5 

1.0 



o/o Area Change after - 



7A 



-0.4 
+ 1.9 
+0.8 
-1.1 
-1.9 
-0.2 
+0.6 
+0.1 



5x5A 

-30.2 
-6.8 
-4.6 
-4.5 
-3.0 
-3.8 
-4.7 
4.3 



-46.6 
-5.8 
-3.8 
-3.5 
-4.5 
-4.6 
-4.1 
-3.2 



-51.0 
-10.6 
-6.7 
-7.0 
-1.3 
-10.4 
-8.0 
-6.7 



Example 12: Evaluation of various ^^^^^ swatche s according to the procedure outlined In 
used: • " 



Ucarsil Magnasoft 



(Union Carbide) 
(Union Carbide) 

Microemulslon TP202 
Ultratex ESU (Ciba Geigy) 

Tegosevin 503/9 (Th.Goldschmidt) 
vp 1487E (Wacker Chemicals) 

jsssssasassfisff--'' 



Ucarsil Magnasoft 
Tegosevin 503/9 
SLM 42235/3 
Ucarsil TE-24 



(Union Carbide) 
(Th. Goldschmidt) 
(Wacker Chemicals) 
(Union Carbide) 



P olymer - . . hM «™, then treated according to example 4B and Polymer 3Q was replaced by 
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VP 1445E Ucarsil Tegpsivin 
Magnasoft 503/9 



Alcostat 

PB25 

(Allied 

Colloids) 

(see Note 

D 



mixture 

1:1 by 

weight 

gave a 

pasty, 

stable 

mixture 



2 parts of 

PB25 

mixed 

with 1 part 

503/9 

gave a 

viscous, 

stable 

liquid 



Zerostat C 
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(see Note 


gave a 






D 
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These mixtures, when evaluated as described in example 12 gave similar results to those obtained from 
earlier espies. ^ ^ ^ ^ ^ ^ ^ ^ n parts of dejonised ^ mixed at room 
temperature was used in these preparations. 

S2 JK SrKTS an unsaturated C17 imidazoline methosulphate quaternary 
amine - imidazoline 180H from Lakeland Laboratories Ltd. 

^Kf215micronquaiity wool top was treated inaSbowlsu 

suSI dryer at 6m/mSi at a rate of 230 kg/hour. The processing sequence comprised. 
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bowl 1 - acid hypochlorite 

chlorlnatlon at 2% 
available Chlorine 
o.w.w. 

5 bowl 2 - ' antlchlorlnation with 

sodium sulphite 0.8% 
o.w.w. at pH9.4 
bowl 3 - fresh water rinse 

bowl 4 - Polymer of example 3D 

10 applied at 2°/o solids 

o.w.w. (160/0 o.w.w. 
product) and pH7.6. 
bowl 5 - Polymer of example 3C 

applied at 0.3% o.w.w. 
15 product at pH6.8. 



2D 



25 



30 



The final bowl was milky in appearance on startup but rapidly, cleared and remained clear throughout he 
JS^^^me was maintained at 60-65°C whilst still giving dry slivers and adequate i curing the 
2Sn Th P^uced was considerably softer than normally obtained w»th the usual 
sTenl^ Performed immediately the slivers emerged from the dryer, and a 

maTedsondS 

SSK^ibseqyit gilling proceeded very smoothly and resulted in a very even 8to «^^ 
aave !&Lr and breaks during spinning, than normally experienced. The handle of the treated 
wool ^^Moug^out ail processing and produced no residues in the spinning machinery. 
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50 



^SSsS 28 micron wool top was treated In a 4 bowl backwasher fitted with a 3 section suction drum dryer 
a t 2n It a Ite of SgZur. Prior to the backwasher, the wool was passed through a honzonta pad 
SS^lM aWe o^--— 

Jetyo?dyeS types. Improvements in rub fastness and a consistent .mprovement of gribng and spinning 
performance was noted. 

EK S£J2 2 micron wool top was treated by passing into a Kroy chlorination machine (as per British Patent 
No S a 5 P bow. suction i£n backwasher and a 4 section suction drum d^er. The bowls 
were set as follows: 



bcwl 1 - antichlor with sodium me tabi sulphite 
bowl 2 - neutralisation with sodium carbonate pH9.2 
55 bowl 3 - rinse 

bowl 4 - A mixture of 0.1% of Polymer from example 3A and 0.5* of polymer 
from example 3C. 
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65 



Again, a soft, open top was produced giving good performance in gilling, top dyeing and spinning. 
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Claims 



1. A method for the treatment of wool so as to impart shrink resistance comprising the steps of :- 

i) subjecting the wool to an oxidative pretreatment, and 

li) subsequently treating the wool with a) an amino functional poiymer which itself confers a degree 
of shrink resistance and b) a silicone polymer capable of reacting with the reactive groupings of the 10 
amino functional polymer, so as to cause the polymers a) and b) to be applied to the wool fibres. 

2. A method as claimed In claim 1, wherein the oxidative pretreatment is a chlorination treatment 

3. A method as claimed in claim 1 or claim 2, wherein the amino functional polymer is used in a major 
proportion and the silicone polymer is used In a minor proportion. 

4. A method as claimed In any of claims 1 to 3, wherein the amino functional polymer and the silicone 15 
polymer are applied to the wool together. « 

5. A method as claimed in any of claims 1 to 3, wherein the amino functional polymer is applied to the 
wool before the silicone polymer. , ... ... 

6 A method as claimed in any of claims 1 to 3, wherein the amino functional polymer and the silicone 
polymer are applied to the wool In a combination of co-application and post-application techniques. 20 

7. A method as claimed in any of claims 1 to 6, wherein the totai amount of polymer solids applied to the 
woolfibresisfrom0.005o/oto100/oontheweightofwool. 

8. A method as claimed in any of claims 1 to 6, wherein the total amount of polymer solids applied to the 
wool fibres is from 0.05Q/0 to 2.0«Vo on the weight of wool. 

9 A method as claimed in any of claims 1 to 8, which is in the form of a continuous process. 25 
10. A method as claimed in any of claims 1 to 8, which is in the form of a batch process. 
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@ MethodforthetreatmentofwooL 

@ A method for the treatment of wool so as to impart shrink 
resistance comprising the steps of:- 

i) subjecting the wool to an oxidative pretreatment. and 

ii) subsequently treating the wool with a) an amino 
functional polymer which itself confers a degree of shnnk 
resistance and b) a silicone polymer capable of reacting 
with the reactive groupings of the amino functional 
polymer, so as to cause the polymers a) and b) to be 
applied to the wool fibres. 

The wool thus treated also has good rub fastness when dyed 
and a soft handle. 
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